SUMMARY In randomly selected chronic alcoholics hospitalised for the first time for detoxification a high prevalence (68%) of cognitive deficits was found. Peripheral neuronal damage was seen in 74%, autonomic neuronal damage in 24%. Cognitive deficits were not correlated with age, daily ethanol intake, duration of alcohol abuse or severity of liver damage. There was no correlation of peripheral, autonomic and central nervous system damage. Alcohol-induced damage of the nervous system is a common complication of chronic alcoholism, whose clinical importance often obscures possible concomitant liver damage. 
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Alcohol-induced brain damage and peripheral neuropathy have been recognised and extensively studied for a century.' More recently,2 autonomic neuropathy has been found to be a relatively common and life-threatening complication of alcohol abuse. Moreover, in young alcoholic men there is a far greater nation and spatial analysis; (2) "similarities", to test abstractive reasoning; (3) "digit-symbol substitution", to test psychomotor ability; (4) "picture arrangement", to test reasoning."l All tests were administered by the same physician, trained in administering psychological tests, who knew the patient' s group, while the psychologist who scored the tests and the statistician who analysed the data were unaware of it.
Standard scoring was used for the tests, when available (KVT, UDFT, WMS and WAIS subtests). Learning was evaluated by means of repetitive administration of the WMS subtest "word association": subjects who learned all the items at first administration had higher scores, while others scored proportionally lower.
Nerve conduction velocity of four peripheral nerves (median, ulnar, sural and peroneal nerves) and electromyography of two muscles (first interosseus dorsalis and tibialis anterior muscles) were studied in each patient. Peripheral neuropathy was diagnosed as " moderate" when two peripheral nerves or one peripheral nerve and one muscle were abnormal; as " severe" if more than two peripheral nerves and one muscle were affected. Abnormalities of only one peripheral nerve or one muscle were not considered to be signs of alcoholic peripheral neuropathy.
Autonomic nerve functioning in alcoholic patients was evaluated by (a) postural blood pressure changes;'2 (b) the handgrip test;'2 (c) changes in heart rate during the Valsalva manoeuvre'3 and deep breathing.'4 Autonomic neuropathy was diagnosed when at least one of these tests was abnormal.
For statistical analysis of the data, ANOVA, regression analysis, Spearman's tests and Radhakrishna's discriminant analysis'5 were used as appropriate. 
Results
The In our sample, there was no peripheral neuropathy in 13 patients (26%), it was moderate in 23 (46%) and severe in 14 (28%). There was no autonomic neuropathy in 38 patients (76%), but it was serious in 12 patients (24%).
The neuropsychological performance of alcoholic patients was not correlated with the integrity or severity of damage to either peripheral or autonomic nerves.
Discussion
As expected, the alcoholic group scored lower than the control group in all the neuropsychological tests. This is in agreement with almost all previous reports with similar experimental designs,'6-'9 though there are some exceptions. 20 Recent studies have suggested that deficits found at one interval after alcohol withdrawal may be significantly reduced after additional time has elapsed.2' In any case, much recovery occurs between two and three weeks after drinking ceases'5 and we tested our patients after this interval.
The cognitive deficits we observed indicate dysfunctions of reticulo-mesencephalic (KVT) and limbic structures (WMS), as well as of the right (UDFT, "block design") and the left hemispheres (RT, "similarities", "picture arrangement" and "digit-symbol substitution") and the cerebral cortex as a whole (PM 38). These neuropsychological data agree with computed tomographic22 23 and neuropathological2425 findings of widespread cerebral atrophy. We could not find any correlation between cognitive deficits and the duration of excessive drinking, daily ethanol intake or presence of liver damage. Though not logically to be expected, this agrees with previous studies.42226 These data Franceschi, Truci, Comi, Lozza, Marchettini, Galardi, Smirne seem to indicate the existence of separate factors in tolerance to prolonged toxic effects of alcohol on neurons. Malnutrition, repeated head injuries, withdrawal fits or concomitant liver dysfunction seem to be secondary in the pathogenesis of cognitive impairment. 26 As commonly observed in Italy, alcoholic men outnumbered alcoholic women four to one. This imbalance prevents accurate statistical analysis of sex differences in alcohol-induced cognitive impairment, though our men and women seem to have similar cognitive deficits. The only significant difference between sexes was the higher prevalence of peripheral neuropathy and liver damage in the alcoholic women (each in eight of nine).
Alcoholic-induced peripheral neuropathy was not seen in approximately one third of our patients, and autonomic neuropathy was not seen in three quarters. The lack of significant association or correlation of peripheral, autonomic and central nervous system damage is particularly interesting. In other words, for alcoholic patients the presence of peripheral neuropathy is by no means predictive of cognitive deficits or of autonomic neuropathy or vice versa. This finding, in good agreement with clinical experience, supports the hypothesis that ethanol can damage the peripheral, autonomic and central nervous systems by different effects. Central neurons might be more susceptible than peripheral and autonomic ones to thiamine deficiency, in which congenital factors play an important role.27 Moreover, alcoholism is associated with reduced cerebral blood flow.28 Finally, though our patients were all normotensives, their cerebral neurons might have suffered from transient hypertensive episodes during either alcohol-induced stress reactions29 or occasional alcohol withdrawal.30
As a group, alcohol-induced neurological damage assumes paramount clinical importance, often obscuring possible concomitant liver disease.
